Abstract. In the teaching of calculus, we consider horizontal and slant asymptote. In this paper the idea of asymptote of function is expanded to polynomials. There are given formulas of coefficients of the multinomial asymptote of the function and some examples of parabolic and cubic asymptote.
Horizontal and slant asymptote
The term 'asymptote' means usually a straight line, thus a line l is an asymptote to a curve if the distance from point P to the line l tends to zero as P tends to infinity along some unbounded part of the curve. If the curve is the graph of a real function this definition includes a vertical 0 , x x = a horizontal 0 a y = , and a slant asymptote 0 1 a x a y + ⋅ = (Clapham 1996; Kudravcev 1973) .
It is known that the horizontal asymptote of function ( ) 
The same is the case for slant, parabolic and polynomial asymptote. The reader certainly knows many examples of the function with horizontal or slant asymptote.
Example 1. The most simple example of a function which has the hori-
Example 2. The sum: f(x) = const + 1 / x has the horizontal asymptote y = const. 
Parabolic asymptote
The term 'parabolic asymptote' is defined similarly (Janaszak 2000) . (1)
In the case −∞ → x the result can be different. , and have the parabolic asymptote defined by (1), then there exist three limits:
and the parameters a 2 , a 1 , a 0 are equal: a, b, c.
Proof. The equalities (1) and (4) are equivalent as
Let ε be a positive number. By formula (1) there exists a number
where 0
, holds. The inequality (5) can be divided by x > M 1 , then the sequence of inequalities ( ) ( )
, the inequality above proves that
thus the limit (3) exists, and b a = 
the inequality below is true:
Now the above inequality is divided by x > M 2 :
We have
The double inequality (8) holds too, then the addition of the left side of (1) and (9) has the limit equal to zero, i.e. Its decomposition has the form:
The parabolic asymptote of f is defined by 11 6 2 + − = x x y with the vertex in the point 3 = x , 2 = y . Function f has the form:
The table of signs of f helps to made the plot of the function f; it runs above the x-axis on the intervals Similarly, it is located above its parabolic asymptote on the interval
, and below on ( )
. In Figure 3 there is presented a graph of function f , and its parabolic asymptote. 
Polynomial asymptote
Similarly to parabolic asymptote, there is defined the term 'polynomial asymptote'. 
( )
and so on
and so on ( )
and for each n i ..., , 0 = the equality
Proof. The proof is made by induction. The first induction step is trivial because the equalities (15) and (20) 
The polynomial p is said to be the principal part of function f, with respect to the set of multinomials, and r the remainder part of it.
Proof. By assumption the equality (15) holds, function r is given by the formula ( ) ( ) ( )
the proof is complete. is the multinomial asymptote of the function. It is not difficult to make a graph of the function and its asymptote. 
